Although gratitude is a key prosocial emotion reinforcing reciprocal altruism, it has been largely ignored in the empirical literature. We examined feelings of gratitude and the importance of reciprocity in same-sex peer relations. Participants were 772 individuals (189 men; mean age = 28.80) who completed an online survey using a vignette design. We investigated (i) differences in reported gratitude and the importance of reciprocity among same-sex siblings and same-sex friends, and (ii) how relationship closeness moderates these associations. Based on the theory of kin altruism, we expect that people would feel more grateful towards friends than towards their siblings, and that lack of gratitude or failure to pay back a loan would bother more with friends than with siblings, irrespective of emotional closeness. Results showed that levels of gratitude and expectations of reciprocity were higher towards friends compared to siblings. This was the case also after controlling for emotional closeness. Being close generally made participants feel more grateful and expect lower displays of gratitude in the other. Closeness was also strongly associated with emotional gratitude among siblings compared to friends. We conclude that feelings and displays of gratitude have a special role in friendships. Although a close sibling may elicit as much gratitude as a friend does, even a very close friend is not exempt from the logic of reciprocity in the same way that a sibling is.
Introduction
Long-term affectual bonds are common phenomena across a number of social species, rooted deep in evolutionary history. They typically appear among close kin, as may activate cognitive mechanisms that originally evolved among primate kin (Kummer, 1971; Taylor et al., 2000 Taylor et al., , 2002 . Compared to other kinds of kin, siblings may also be treated more "like friends," since they are typically of the same age cohort as friends. Further, it is possible that sibling competition for parental investment (Lawson and Mace, 2009; Trivers, 1974) increases the need for reciprocity and exchange monitoring among siblings compared to other kin.
There is some evidence that people feel more grateful towards help given by nonrelatives than relatives (Bar-Tal, Bar-Zohar, Greenberg, and Hermon, 1977) . However, gratitude among close social relations has been largely ignored in the empirical literature. If gratitude serves to promote and monitor reciprocal altruism, we would expect that people feel more grateful towards friends than towards their siblings. Further, we would expect that a lack of gratitude from the beneficiary would bother the benefactor more with friends than with siblings.
Emotional closeness serves to maintain both kin and reciprocal altruism (Korchmaros and Kenny, 2001; Kruger, 2003) . Psychological mechanisms that initially evolved to promote kin altruism, but were later extended to unrelated individuals, may be based on propinquity, similarity, and frequency of interaction (Korchmaros and Kenny, 2006) . We are more likely to help people to whom we feel emotionally close. However, there is also evidence for a so-called kinship premium: Even when controlling for emotional closeness, kin may receive more altruistic help than friends (Curry, Roberts, and Dunbar, 2012; Rachlin and Jones, 2008) .
Here, we compare relations to same-sex friends and siblings only. This is because friends are usually of the same sex and age, and also because we wanted to compare possible sex differences in social styles. Several friendship studies have found no or minor sex differences (Brewer, Abell, and Lyons, 2013; Roberts and Dunbar, 2011; Stewart-Williams, 2007) , whereas some meta-analytical reviews detected consistent sex differences in children's close friendship (Rose and Rudolph, 2006) . Many of these sex differences appear to increase during adolescence, but data on adult friendships are scarce (Hall, 2010) . It has also been claimed that women are more prone to extend a "kinship module" (Lieberman, Tooby, and Cosmides, 2007) to their friends than men are (Ackerman et al., 2007; Park and Ackerman, 2011) .
Following the theories of kin altruism and of reciprocal altruism origins of friendship, we expect the importance of gratitude and reciprocity, as well as emotional closeness, to be more pronounced among friends than among siblings (Hypothesis 1). Second, we expect relationship closeness to moderate the importance of gratitude and reciprocity, so that the associations will vary depending on felt closeness but remain more important in friendships, irrespective of relationship closeness (Hypothesis 2). We also explore possible sex differences in these associations.
Materials and Methods
Participants were 907 individuals (202 males, M age = 28.80, SD = 11.30) taking part in an online survey on "relationships between friends and siblings." The survey was advertised to students at three universities in the UK and one university in Finland through the researchers' social media networks, student email lists, and through research participation websites. The survey was in English and open for individuals who selfidentified as having a same-sex sibling. Participants were from 31 countries, but the great majority were from three countries: the UK (36%), Finland (36%), and the US (21%). Participants with adopted siblings and half siblings were removed from the analysis, leaving us with a final sample of 583 women and 189 men.
We asked participants to think about a certain same-sex sibling or same-sex friend. If they had several such siblings or friends, they were instructed to think about the one they felt closest to. We created three short vignettes describing two scenarios, designed to elicit feelings of gratitude for emotional or financial help (here referred to as "emotional gratitude" and "financial gratitude"): one scenario eliciting annoyance due to lack of gratitude for emotional support ("emotional reciprocity"), and one scenario for the importance of paying back a debt ("financial reciprocity") (see Appendix). The vignettes were rated on a 9-point Likert scale (1 = "not grateful / bothered / important at all," 9 = "very grateful / bothered / important"). For the regression analysis the raw scores were converted into standardized t score coefficients, which are based on z-scores but with a standard deviation of 10 units and centered on 50. These scores were used because they permit comparisons of regressions results.
Prior to the study, we conducted a pilot survey testing the emotions that the scenarios evoke on 32 participants, who gave a free response to the question "How would you feel in this situation?" The majority indicated feelings of gratitude in the scenarios where they were the recipients of help, and anger and disappointment in the scenarios where they did not receive gratitude when they had provided help.
Relationship closeness was assessed by asking the participants how close they feel towards the target, how much they like the target, and how similar they feel to the target, all rated on a 9-point Likert scale (1 = "not at all," 9 = "very much"). These were averaged to create an index for felt closeness (α = .62 for friends, α = .83 for siblings). Additional covariates included participant age and the degree of relatedness to sibling (half, full, or adopted sibling); all but full siblings were removed from the data.
On entering the survey, participants were first directed to a participant information page with brief details and relevant ethics information. After that, participants filled in demographic information, rated the questions relating to perceived closeness and similarity, and were given the following instructions:
Please think about a good SAME SEX friend (if you have several friends, think about the one you feel closest to). If you are a woman, think about a good female friend. If you are a man, think about a good male friend. After rating the vignettes relating to friends, participants were given the same instructions, and they were asked to rate the same vignettes thinking about a same-sex sibling. The order of the friend and sibling conditions was counter-balanced for different participants. In a series of Mixed ANOVAs (independent variable = order of the condition, dependent variable = rating of friends/sibling vignettes), we found that the order of the condition did not affect the ratings. After the rating task, participants were thanked for their time and provided with contact details of the researchers.
Associations of sex, relationship type (friend or kin), and relationship closeness
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-677-with the outcomes (gratitude and reciprocity) were assessed using random-intercept multilevel regression in which ratings for kin and friend were treated as repeated nested measurements within individuals. The analyses were carried out with descriptive statistics and the xtreg procedure of STATA 12.
Results
Hypothesis 1. We first studied whether the rated importance of gratitude and reciprocity was more pronounced amongst friends than siblings. This was the case for all four vignettes, and also for reported emotional closeness (see Table 1 ). The differences between friends and siblings were all significant (Bonferroni adjusted t-tests, all ps < .001) except for emotional reciprocity in male participants (p = .09). Women gave significantly higher ratings than men for all relationship types and scenarios. Sex differences by relationship type were significant (p < .01), except for the importance of financial reciprocity between siblings (p = .23). The effect size for these differences ranged from small to moderate (Cohen's ds: .18 to .47 in the four scenarios) and was largest of all measures in relationship closeness, especially in men. Hypothesis 1 was also tested with multilevel regression models (see Table 2 , Model 1), which include interaction effects between sex and relationship type.
The negative values on the first line in Model 1 indicate that for each of the four vignettes, men gave significantly lower ratings compared to women, who constitute the reference group. The positive values on the second line in Model 1 indicate that friends are consistently and significantly given higher ratings in all four vignettes compared to siblings, which constitute the reference group. The last line in this model illustrates the interaction between sex and relationship type. A significant interaction effect was not observed for the three scenarios concerning gratitude, but was observed for the scenario concerning financial reciprocity, indicating that it was more important for women that their friend returned a loan compared to their sister, than it was for men that their friend returned a loan compared to their brother.
Hypothesis 2. Next, we examined whether relationship closeness moderated the above associations (see Table 2 , Model 2). The moderating effect of closeness was statistically significant in all four scenarios, being positive for emotional and financial gratitude and negative for emotional and financial reciprocity. Being close to a friend or sibling tends to increase gratefulness and dampen expectations of reciprocity towards these persons. Sex differences persisted in all scenarios even after controlling for closeness, as indicated by the negative values in the first line in Model 2. These differences were statistically significant except in the case of financial reciprocity.
Friends also received higher scores compared to siblings when taking emotional closeness into account. This is illustrated in Figure 1 , which displays the regression-based predicted probabilities for each scenario and relationship type when holding closeness constant.
Figure 1. Predicted means for scenarios of gratitude and reciprocity by sex and relationship type after controlling for relationship closeness and age
Note. Bars indicate raw scores converted into standardized t score regression coefficients (SD = 10 and centered on 50); error bars are 95% confidence intervals.
There was no longer any interaction between sex and relationship type after controlling for relationship closeness (see Table 2 , Model 2). The significant interaction between sex and financial reciprocity in Model 1 lost statistical significance in Model 2.
The three last lines of Model 2 (see Table 2 ) display interaction effects. We see that the effect of closeness significantly interacted with relationship type in emotional gratitude, being stronger among siblings. Closeness also significantly interacted with sex concerning the importance of emotional and financial reciprocity, its impact being lower among men compared to women. For emotional reciprocity, the interaction between closeness and both
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-680-sex and relationship type was significant. The strengths of these associations with closeness are illustrated in Figure 2 . Closeness was positively associated with feelings of emotional and financial gratitude (see Figure 2 , top panel), with the exception of financial gratitude among male friends. Conversely, feeling close to the target was generally negatively associated with the importance of emotional and financial reciprocity (see Figure 2, bottom panel) . The interesting exception is that closeness is associated with stronger rather than weaker
-681-importance of showing emotional reciprocity among friends, although the association is statistically significant only among male friends as compared to brothers (see Table 2 , Model 2).
Discussion
This is the first study investigating the role of gratitude in kin versus non-kin relations. As predicted in the first hypothesis, participants rated their expected feelings of emotional and financial gratitude higher, and assigned higher importance to emotional and financial reciprocity, when dealing with same-sex friends as opposed to same-sex siblings. Our results support the view of gratitude as a prosocial emotion that serves to trigger and maintain reciprocal interactions in friendships (Algoe et al., 2008; Trivers, 1971) . Although the effect sizes for gratitude by relationship type were not large, this is in line with previous studies that have found relatively small but persistent differences between friends and kin in help scenarios (Stewart-Williams, 2007; Voorpostel and van der Lippe, 2007) .
Perceived closeness to the target affected expected feelings of gratitude and the importance of reciprocity. People appear to be more grateful to those they are close to, and to be both closer and more grateful to their friends compared to their siblings. The differences between kin and siblings persisted when controlling for closeness, in line with our second hypothesis. Even after taking into account the boosting effect of closeness on gratitude, people are more grateful towards their friends than their siblings. This is in line with other studies suggesting a "kin premium" that is not dependent on relationship quality (Curry et al., 2012; Rachlin and Jones, 2008) . We appear to take kin support as self-evident, which is why felt and expected gratitude is weaker between siblings compared to friends.
Women rated the importance of gratitude and reciprocity higher than men did, but there were no sex differences in the differential treatment of siblings versus friends. Only in the question measuring the importance of paying back a financial debt did women treat friends less like siblings compared to men, suggesting that women may be more attuned to highly monitoring friends than men are (Geary, Byrd-Craven, Hoard, Vigil, and Numtee, 2003; Geary and Flinn, 2002) . However, this effect disappeared after controlling for relationship closeness. This result is in line with previous studies finding no interaction with target or recipient sex in gratitude related to helping and harm-doing (Bar-Tal et al., 1977) , altruistic punishment (O'Gorman et al., 2005 , or altruistic helping (Curry et al., 2012 Stewart-Williams, 2008; Xue, 2013) . Combined, these studies question the claims for a general tendency among women to treat close friends more like kin than men do. Of course, an extended "kinship module" characteristic of female friendships may still function in specific situations such as high-cost help, or with regards to specific emotions such as sexual aversion (Ackerman et al., 2007; Park and Ackerman, 2011) .
Relationship closeness tended to make participants both more grateful and more likely to forgive failed reciprocity. However, closeness had partly different effects on sibling and friend relations. Expected feelings of gratitude and the importance of showing gratitude were more strongly associated with closeness among siblings than among friends. This is somewhat surprising, giving the lower importance of closeness predicted by evolutionary theory among kin compared to friends. Another study also found a similar Evolutionary Psychology -ISSN 1474-7049 -Volume 12(4). 2014.
-682-result: The effect of contact frequency on the provision and reception of emotional support was stronger among siblings compared to friends (Voorpostel and van der Lippe, 2007) . This pattern may stem from a selection effect. In contemporary, developed, lowfertility societies, people have a larger pool of potential close friends than of potential close same-sex siblings. Sibling competition and rivalry also affect ties between siblings more than they do between friends. Several open commentaries to our survey stressed the intensity of sibling competition: "My answers don't give a fair representation of how much I hate my sister" (20 year-old UK woman); "I would never confide in her for anything and do not respect her as an adult on any level" (38-year old US woman); "My friends are better than my sister, generally speaking. Almost everybody is better than my sister, even my brother-in-law, and I can't stand him. I cannot imagine her helping me under any circumstances" (47-year old Spanish woman). A few men refused to fill in the survey because they found it impossible to imagine any situation in which their brother would help them in any way. In line with this interpretation, Stewart-Williams (2007) found altruistic help among siblings to match that among friends. He suggested that this may stem from kin altruism being stronger in cross-generational relations such as the parent-child bond, where help flows to the younger, than in intragenerational relations between kin who are of similar need and reproductive value (see also Niezink, 2008) . Between siblings in particular, altruism and companionship coexist with conflict and competition (McHale et al., 2012) .
A major benefit of our study is that it compared friends with peer kin, in this case siblings. Other evolutionary studies have collapsed close friends and kin (Bar-Tal et al., 1977) or not differentiated between different types of kin (Ackerman et al., 2007; Niezink, 2008) . Among the limitations of our study is the absence of scenarios including other peers such as cousins, as well as acquaintances and strangers, which would both have further illuminated the relative similarities and differences between kin and friends. We also tested for imagined emotional responses rather than actual reactions. Men were underrepresented as respondents, although this is typical for these kinds of surveys. Further, we did not gather data on the age of friends, so we could not compare age differences between siblings and friends. Neither did we include opposite-sex friends or siblings.
We conclude that gratitude follows the logic of reciprocal altruism in close friendships, and to a higher degree among friends than with siblings. Although a very close sibling may elicit as much emotional gratitude as a close friend does, even a very close friend is not exempt from the logic of reciprocity in the same way that a sibling is. There is no evidence that women treat friends more like siblings compared to men in expressions of gratitude. The complex interactions between emotional closeness and sociality highlight the need for further studies on how both altruism and competition shape peer relations.
